A 48-year-old womanwith nephrotic syndrome underwent renal biopsy. Light microscopy showed nodular sclerosis and thickening of the glomerular capillary wall. Immunoglobulins (Ig) G, especially IgG2, IgM, IgA, C3, and Clq were detected along the glomerular capillary walls by immunofluorescent microscopy. Electron microscopy revealed that fibrillar materials of about 25 nmwere accumulated in the subepithelial area of the glomerular basement membrane. These materials were negative for Congo-red staining. Neither cryoglobulinemia nor paraproteinemia including light chains was found. This case was diagnosed as membranous nephropathy by clinical findings and pathological examinations, and seemed to be a case of fibrillary glomerulonephritis. (Internal Medicine 34: 46-50, 1995) 
Introduction
Congo red-negative fibrillar deposits in the kidney have previously described (1 , 2) . Using electron microscopy, Alpers et al (1) described fibrillary glomerulonephritis as random fibrillar material in the mesangium and capillary walls that stains Congo-red-negative. Fluorescent microscopy of this fibrillar material shows granular deposits of immunoglobulin and complement in the same distribution. Similarly, Korbet et al (2) reported immunotactoid glomerulopathy with pathologic features identical to those found in fibrillary glomerulonephritis. However, etiology of this glomerulopathy is still unknown. Wepresent a case of 48-year-old womanwith nephrotic syndrome associated with fibrillar deposits in the glomeruli. This case is unique because of positive staining of immunoglobulins (Ig), especially IgG2 and complements in the glomeruli.
Case Report
A 48-year-old Japanese womanwas detected to have microscopic hematuria in April 1988, and had been followed by a physician for 6 months when urinalysis gave positive tests for protein as well as red blood cells. She was referred to the Kidney Center ofTokyo Women'sMedical College at the end of 1988. Her urinary protein excretion tended to increase in amount, and consequently pretibial edema was noted in January 1989. The clinical course of this case is summarized in Fig. 1 . She was admitted to our hospital because of massive proteinuria and underwent the first renal biopsy. Unfortunately, the size of the specimen was too small to obtain decisive pathological diagnosis, since the specimen contained only one glomerulus. A focal flbrotic change was observed in the interstitium, and the glomerulus manifested peculiar fibrillar deposits in the subepithelial area. Therapy was commenced with 40 mg/day of prednisolone concomitant with an antiplatelet agent. Although the response to prednisolone was not prompt, daily urinary protein excretion decreased gradually to 0.13 g/day in eight months ( Fig. 1 ). The dose of prednisolone was then tapered according to the levels of urinary protein, to the alternative dose of 10 mg/day. In the spring of 1992, the urinary protein level seemed to be increasing again, and in May 1992 the urinary protein excretion was above 5 g/day. A high dose ofprednisolone (50 mg/day) was resumed. The response to steroid therapy was not as good as it had been. An obvious reduction in urinary protein excretion was not observed within 3 months, leading to the indication of the second admission. The patient had no history of alcoholism, exposure to chemicals, or drug abuse.
There was no family history of renal disease or systemic diseases. Her blood pressure on admission was 102/60 mmHg. Physical findings disclosed moderate pretibial leg edema but no other abnormalities including the dysplasia of bone and nail were found. slight proteinuria (0.43 g/day) with pathological sediments.
Bence Jones protein was not detected in the urine. The hematocrit was 39.3%, hemoglobin 13.0 g/dl, with normal differentials. Serum total protein was 6.0 g/dl, albumin 3.8 g/dl, creatinine 0.9 mg/dl, urea 1 8.3 and uric acid 4.2 mg/dl. Serum electrolytes were within normal limits. Creatinine clearance (Ccr) was 101.8 ml/min. Blood glucose and Hb-Al levels were normal. The protein electrophoretic pattern of the serum showedno monoclonal peak. There was no abnormality of the concentrations of serum IgG, IgM, or IgA. Moreover, C3, C5 and CH50 were within normal range. Auto-antibodies were not detected. Chest and abdomen X-rays were normal and electrocardiography showed no abnormal findings. Percutaneous renal biopsy was again performed at our hospital in April 1992.
Renal tissue was processed for light (LM), immunofluorescent (IF) and electron (EM) microscopic examination.
The specimens for LMcontained 15 glomeruli. Two glomeruli showed global obsolescence. In other glomeruli, nodular lesion (arrow) by Periodic acid-Schiff staining ( Fig. 2A) , and thickening of the glomerular capillary walls and spike formation (arrowhead) by Periodic acid-methenaine-silver (PAM) staining ( Fig. 2B) were found. In some parts of the capillary walls, double contours (arrowhead) were found with PAMstaining. Extra-capillary or intra-capillary cell proliferation was not prominent and there was only slight infiltration of inflammatory cells. The renal tubules were focally atrophic. The tissue was negative under polarized light microscopy after staining with Congo red.
By EM,fibrillar materials were observed in the subepithelial areas of glomerular basement membranes, which led to the Internal Medicine Vol. 34, No. 1 (January 1995) irregular expansion of subepithelial space (Fig. 3A) and mesangial matrix. There were also electron dense deposits in the glomerular basement membrane. On high power field, the fibrillar materials were irregularly curved and about 25 nm (Fig.   3B ).
IF revealed positive IgG (Fig. 4A ) and C3 staining in a partially linear pattern along glomerular capillary walls. As a subtype of IgG, IgG2 was strongly positive in the samearea of IgG staining (Fig. 4B ), but other subtypes ofIgG, IgM and IgA were not detected. In order to clarify the nature of the fibrillar materials, monoclonal antibodies against type I and type III collagen were used. However, the fibrillar regions were negative for these stainings. At present, the nephrotic state of this patient has not progressed. Urinary protein excretion (24-hour) is less than 0.5 g/ day and serum total protein is 6.0 g/dl and albumin 3.8 g/dl. The renal function is slightly improved at present compared with that of her first admission to our hospital. Blood pressure is 1 20/ 70 mmHg without antihypertensive agents. Treatment with prednisolone (35 mg/day) and dipyridamole (200 mg/day) was effective for improving the proteinuria. The whole clinical course is shown in Fig. 1 .
Discussion
In the present case,, nephrotic syndromewas caused by membranous nephropathy based on the clinicopathological findings. Treatment by the prednisolone was effective for decreasing urinary protein excretion. The second renal biopsy findings revealed a focal segmental sclerosis, thickening of glomerular capillary walls, and partial granular deposition of IgG, IgM, IgA and complements. However, cell proliferation was not prominent in either the intracapillary or extracapillary sites. The most interesting and striking alteration was a deposition of fibrillar materials in the subepithelial area of the glomerular basement membrane. Amyloid fibrils were not present because of the absence of reaction with Congored, antilight chain (kappa or lamda chain) (3). Collagen fibers were not identical to the fibrillar materials because immunohi stochemical staining using monoclonal antibodies against type I and type III collagen was negative. The size of the fibrillar material was about 25 nm by EM. From these data, the accumulation of fibrillar materials was considered to be of a case of fibrillary glomerulonephritis (1) which is different from amyloidotic nephropathy (4), light chain diseases (5) and collagenofibrotic glomerulonephropathy (6).
Although the presence of extracellular fibrillar material has been observed in a wide variety of glomerulonephritis cases, most often this material has represented collagen, fibrin, or normally occurring components of glomerular basement membrane or mesangial matrix (7-9). The size and randomarrangement of the fibrillar material seen in the patients with several types of glomerulonephritis distinguishes it from these other components. The differential diagnosis of lesions in fibrillar glomerulonephritis composed of randomly arranged, non-tubular, large fibrillar structures is restricted to amyloid and amyloid-like lesions that are most often associated with dysproteinemias or cryogloburinemia (9, 10). Both microtubules and microfibrils were suggestive of immunoreactants coming from the blood and contributing to make up preformed or mountedin situ immunecomplexes. They share in the glomeruli the same seats with granular deposits shown by immunofluorescenceand, at least for microfibrils, are combined with granular electron-dense material usually considered the ultrastructural feature of immune complexes (1 1). Indeed, granular deposits of Ig and complement fractions are detected in all cases of fibrillar glomerulonephritis by immunofluorescence studies (9-1 1 ). In the present case, the site of deposition of Ig was identical to that of fibrillar materials. Therefore, fibrillar materials are thought to be associated with Ig. Furthermore, a recent ultrastructural study has shown co-localization of amyloid-P component with polyclonal IgG and C3 in the fibrillary deposits, suggesting that these fibrils can bind the amyloid-P component (12). These findings suggest that these deposits are not typically monoclonal proteins, but may be contain, or be derived from, IgG molecules Nephrotic syndromedue to membranous nephropathy in the present case was responsive to prednisolone therapy. Moreover, renal function was not deteriorated for 3 years from the onset ofnephrotic syndrome. According to the data ofAlpers et al (1) , renal failure occurs within 1 or 2 years of diagnosis, a rather short period which made the favorable prognosis in the case reported by Mazzucco et al (1 1) with shorter follow-up reliable. Onthe other hand, the better prognosis of their case does not seemto be due to the therapy, since there are not significant differences among treated and untreated cases. Considering data of the present case and others, fibrillary glomerulonephritis might be a heterogenous disorder. As discussed by Korbet et al (2, 16) , it is likely that intrinsic characteristics of the immunoreactant or some environmental conditions can lead to this organization of deposits which could well represent only a peculiar morphologic marker. Nevertheless, their biological and clinical significance is at present uncertain. At present, further investigations and a greater number of cases are necessary in spite of its status of a "newentity" as described by Alpers et al (1) .
